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[0022] 

As illustrated in Figure 1, the reset terminal 10b of the 
CPU 10 described above is connected through the inverter 28 to 
the output terminal of the hiss-equipped comparator 24 . A signal 
according to a result of comparison between the condenser voltage 
VCT and the standard voltages VTL1 and VTH 1 in the hiss-equipped 
comparator 24 (hereinafter referred to as a reset signal) is 
supplied to the reset terminal 10b. When the state of the 
supplied reset signal is changed from high to low, the CPU 10 
performs reset-startup as abnormality or runaway occurs in 
itself . 



1 



» 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2002251301 A 
(43) Date of publication of application: 06.09.02 



(51) mt.ci GQ6F 11/30 
G06F 1/28 
G06F 1/24 
//G05F 1/10 
G05F 3/30 




(21) Application number 2001047361 

(22) Date of filing: 22.02.01 


(71) Applicant: 

(72) Inventor: 


TOYOTA MOTOR CORP 
HOSHIKAWA CHIKASHIGE 



(54) CPU MONITORING CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent monitoring time 
for detecting a CPU clock signal from fluctuating even 
though battery voltage fluctuates with respect to a CPU 
monitoring circuit. 

SOLUTION: A WD monitoring circuit 12 is provided with a 
capacitor 26 that is discharged in a normal state and 
charged when a WD signal issued by a CPU 10 in a 
prescribed cycle is supplied, and a comparator with 
hysteresis 24 for comparing the voltage of the capacitor 
26 with a reference voltage and requesting the CPU 10 to 
perform reset start when the voltage of the capacitor 26 
falls down to the reference voltage. The reference 
voltage is made to be the voltage based on bandgap 
voltage VOUT. 
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a^yf-y^ail 4S:Ixt^5„ CPUlOCIt /< 
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10(4, iaasjE#u:fl*L-c^5ro. jjfjtJSUHSK-* 

[0 0 13] /<5»fjm 4(^14, %m<r>4if-*S3 

>*>r y v $ tiz z t iz «t $ ✓< y x y «E#0tift 

SixSigBblElKi 6#&iBS$ixTV>3. Sg&lHlfSl 6 
14, /<y^y«E*tt»*ii«rtu:j:9fiib$ix % 5 
vgg<omJ££3S£1-5(Eisg-e;fc.5 0 sgSbESSi etc 
14, ^<VK¥+ynsiBl 8*a«*iir^5. 
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Q 1 2(^31$ s^lSSMfc Sih/t^S. F7V^^Q1 
0©3i5 2X^(4, *fc, fifetR 1 2Sr5>LTn p nlO 
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•^^Q14I4, ±IELfc h7>-^^Q 1 2 iffl-Jg 
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•^?Q2 0<0-<-^l4, ±!ELfc h7>i?X*Ql 2 
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[0 0 17] frfrZ>s<l/Y*^ r^EKl 8{C^l>r 
11. ffifctR 1 2^ti3f;iIt}gt/LR i 4 (CgfcftSStfc 
;$*&^L< t£lC, h7^^Q12tQ14i 
L-C1^30"C, -tit^co^-* • =. * y 

7T3B1 8lcjs^TI*,.3B«lH*l 6^6«Ei«tlfet&S 
tiZts Y7>i/x9Ql OCD^S y^fC, (1) 

K^tmjEVOUTtfS5.*i5o 

[0 0 18] VOUT = VBE 1+R2/R3 • k T/ 
q • 1 n (R2/R1) • • • (1) £U VBElli 
h7^^Q 1 2<0'<-* • y^fflffiJE, R1I4 
SStR 1 0 Ogfcifl, R 2 (4&fctR 1 2 rofttttt, R 3 
ttfcttR 1 4 ©Jfiffiffi, kttjR/u^^^SSk, Ti4*§3t 
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[0 0 19] :o«EVOUTI4, ^VK*Yjy^«JI 
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[0 0 2 0l.HlK»i-ft<, K^+yTTBBl 8 
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[0 0 2 1 ] 0314, *3W|«Ot^ft#ay/<U-^ 
2 4 OAta*«H±S:*LfcBI i3(:^fj[D<, 
t7Wf3^i/^24ll ta*#n-tWlfc*>«* 
ftTK&^T, ayffy^^flEvCTdSVTL lSrfii 
■C^5*frttffl*«rn-tt«(C||t»L, VTLl&Tt 

#VTH 1 SrTSor^5»^i4ai*S:^>rtttB^<SJ* 
U VTHlB±t45«^tfflAS:D-ttliBJc«l9» 

[0 0 2 2 ] m 1 fC^i-iD< , t^tt#3W<l/-^2 . 
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53V7>tt2VCTiS*tEVTLl, VTH1 

-f) ***s*l5. cpu io(4, fttii&siifcy-fey h 

[0 0 2 3] WDgmiHlKl 214, CPU 1 00 

1") 3 OfcBfctVS, WD{f^S05S3 0(4, CP 
Ul 0«»fe^*it5WDft»oa:*)Ti J 9*:Wa«L, 

&vh% 0 wD«#iaaiHii»3 hy^fftf-srta^r 

St, iELfc3V7^t2 6f4AiSa5«£ix5o WD 
BffiE!8i2f4* 3yfyf|2vcT^t^3y 
* 2 4<7)S2fS®i?=VTH 1 teBLfcjH?j&»fc«B 

20 l;fc^T3yfytlEVCT^iffVTHllca 
i"St, 3yfyt2 6 0^mi4ft?|&£;ft,, 3>x>"^ 

2 6 0JtMttfBtt£tl3. 

[0 0 2 4] nyf>t2 6 0ffi«tCf4, t:^3y 
'<U-*2 4©EfcA*« : ?-i#fc, ^yf32, 3 

BBBW3 efc^LTBSSftTl^S. ^yf 

3 4 4>tt«Bf4, £«m«3 8Sr^LTaagSEEVOM 
a s ****LTV>5. s/^3 214, fc^#§3^u 

30 n-tt»cfc5»*fc^->4fc|8tft5^-fy^-C 
fc5 0 -JSf„ *f y^3 4(4, fc*tt#3>v*u,_£ 2 
4©Ul*iWtt«fcfc5»*^Vtt«i4 9, 

[0 0 2 5] WDi£SilH]&l 2(4, HCl, a>v<u-*r 

4 0£fi|;t-O^ 0 3W<U— ^4 014, m2S«EVO 
Mj&S{£ffijE L fc ^ ^ Umi" 5 fc » O g]K T fe 
5 0 3y/^-^4 0^5£AMf{cii, ^F*f 

40 OUTtfttftSiX-C^a. 3y/^-^4 0^gfiA 
^7^(4, figi4 2Sr^LT^jffi^ttTV>5 tftlc, fi 
Si4 4*^LTflaS«EVOMfC»«tSii-C^« 0 * 
3W>>-?4 0l:ii, «JRttEvoM^«at L 

rfltj^snrv^o =v^u-^4 0i4> m^m/Evo 

Uti> 4 ICK^ * tlft L t V T H 2 T(C h Z> 
frEfr&WfeL, VOM^VTH2^ J5 gSr-f5i§'&^ = 

[0 0 2 6] ^(C, ®4^#raLT, ^XHMOWDB 
BBBl 2 0»ffKo^TRH"rs. 114(4, 
»0 cOWDgtSlElKl 2 60Kjf^$riftP^-r5/J:^^^-r 
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-hSr^-f, ft, 0 4ICI4, C PU 1 0 a»ibWD{f 
[0 0 2 7] t?W|3W^-^2 4Cil|^!):n-t 

ffiicfcsttiftTJ-JsvTtt, cpui oic«j^$*x5y 
■feyMI^Mttffici^SiiS. r©@fS, cpui 
Oil, jESlci!){ttTV>5iW^1-5 0 

d»ri»$!fclffi"?WDgfc0g&l 2 lwWDfE-f§-#A73 
Sftfcv^fra-tt, aVfyftEVCTWU vvf 

tis^affvTL ^^fviMtEEvcTa* 

S2pmJEVTL l*-CHST-f5i. t^ta^U- 
*2 4©ffl**n-*MBi»e>W«ttfc«I5»fc5 (H 
4fc*5l/^T^*J tl), 

[0 0 2 8] k^ft§3y/^-?2 4CttiAW^ 
•fcSfWSi, CPU 1 OfcflW&Sjh.Sy-fcy Ht* 
tfn-ttflifts. CPU10U, 

M©0^*r3fcttTfc*|*«i:fc3. = 2 6 ©5£ 

ttMMKU a>f VftEVCT4«ii|itEVTH 1 
l-a-TSi, t^#Ja>'/<U-#2 4©|iJW*y|t 
»*»6*7tttllCflI9#i35 (04l£:fc^-CB##Jt 
2) . 

[0 0 2 9] tXttgay^l'—i? 2 4CDmtl&*7# 
■ CPUI Ofc/W*MI©y*y h(t* 

CPUI 0*»!l "fey h««**|fcS4t, IE 
Hf*«lc«»i-5. a Vf^f- 2 6 

*UT, WD£»1 2(^WDff#* s A 
7l£;Jv£^4§-g-l4, =»>7*vf-ttJEVCTiS£ip«JEV 
TLlte{FF+S*^*©4MWUttW-* (H4tjji> 
T8#^Jt 3) 0 «T» WDgWl 2CWD 

[0 0 3 0] wO«t5ICWDjE«EBl 2(C*5VTtt, 
WDflM#AA*Hft^»#, 3j/f>ftEVCT# 
SJPSEVTHl^feVTL l'-a-tSSIw, CPUI 

14, =j Vx^-^SJEVCT/iSS^aEVTL 1 Kitf 5 

atrc cpui o^e>wD{ff-^ffl73$ix> wDtaia 

ft, =^y+mEVCT^Sf|imEVTLltCiSrf5 

wtJie< jhjM-5. ::©*§•£•, cpuiooytyhg 
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[0 0 3 1] f5ct?*>, WDgH0S§l 214, =>r> 
*flEVCTdSS*«JEVTHl*>lbVTL 1 ~-il-f 3 
IT-CCPU 1 oa»6WDft*a*{ift»3*t5;i»5;M:» 
-3V^TCPU10OfHftttll«r«JM-5H»-C*>fi. * 

fcUtHMlCttCPUl 0©fWW)t«#]E1lfe*>5fc 
«£U 3>7*V*«EVCT*aS!|i«EVTL 
1 (CJt Lfc»*K C P U 1 0 ©ftMto[*«#JlfltT*>$ i 
WS-fS. r©J:?t-#lSffi0]©WDI£m0S§l 2ICJ: 
/0 ftl4\ 3^x^*2 6 0^Eifem^flJfflLTCPU 1 0© 

[0032] ft, ^iii&fljKio^-c, 3^yt®iv 

CT^S^HJEvTHl^bVTL l^iii-5^ (H 
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1, VTLlO«au«Xa*jBi3 6(0*«I lliiD 
»!3{c&£3;h,TV3. *fc, CPUI oaswDff-5§-£ 

20 [0 0 3 3] ir^T, *MW->^fA|i, ±&© 
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(4, 14Vaa*»6 5V.«rTBI5Biric«T-*-5»*# 
[00 34] 0 5 (4, #IWJ©WDgm0Sg 1 2 tit 
2 0(DS2PUJEVTL 1, VTHl*Sfti^Six5t^# 

ffi, 0 5KI4, G94 0»6£|IWtfc:. CPU 

1 0*»bWD«»asA*S*L*v^i»Tfci3(t5#«Mit 
©«JE^-t*i ; ett^*ix-CV>5. £*T©8E<8fc:is 
^TI4, #JtE«0Kas, ^SteA73*^lcmJiSJIv 

OMKg-3^fc2o©Si|JttEVTL 1, VTHl&m 

B^T, ±EH 1 fc*rWDBaEI* 1 2 ilU-©«/& 

[0 0 3 5] ±ig©&K, s<yT!)WKLl 4*»&4dl$ 
40 ft3m2ISEEVOMf4, j?fflrt?5 vg&KKJtSft-c^ 

V£T05i:, *ftK#oTS8S«EVOM#S5 V£T 

2 4roS*«EVTLl, VTHli^lfSrti* 
«. *fc. *©&, /<yf!)lE*tl»01 4 V(^0« 
tfc»-g- (B5fcj3^TB«6l t 4) let, -e^lc^oT 

l^-?24©S$tEVTLl, VTHHW5: 
it 45. 

50 [0 0 3 6] jfl»a»5»l!MtffiVTL 1, VTH1©SE» 
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EVTH 1 ti**>mmW£VT L 1 JC»i-5fia«rM^ffi 
(B5£ttlt5MftAa) a CPU1 

f-mffiV C TtfMMtEVT L 1 *-e{£T1"^ r t &*> 

W#*££&5<0-e N CPU1 O^flM&Sixay-fcy h 
{f##n-#$£&9, CPU1 Odsy-fey hjg»$ix 
TLS5o fot, CPU1 OOfWittftSrEaraw 

t ^ftf a >^ U-^ 2 4 ^S$4EVT L 1 , V 
TH 1 #£M L*V**jft*r*1-a £ fc #8$ U\ 
[0 0 3 7] ^wt, ***«©WDfift|iMfl 212, 

2 4(Dmm%J£VTL 1, VTHl^flUi^iM 

[0 0 3 8] *jtlfi«^WDeaia8H2^j3V^T, t 
^W#3>^U^2 4©#K<BA**-T-tCtt, 1. 2 
Vlflf^^V K^^^7 P mJEVOUT*S(C^L?t2 
otf>giH«JEVTL 1, VTH1«JW 0 »k r 
^S$lffVTLl, VTHlSrl. 2 VJ^TOiSmJE 

*«K*JV^Ttt, 0»Jx.«, SflMBEVTLltfO. 7 
V, SflEVTHl^l. OVKiRftSns. ^tf)*: 
ft, WDWUHBl 2Kl*JV^THt % ^yxyiSEE^S V 
£TIh]5 r t Id «fc y) mMWEVOMffi 5 V£T[H]ofc 

««EVOMaJSVlC*JiL*:»lCfe. *cog«mJEV 

tli, vth i icmm^-ps r t Htfcv\ 

[0 0 3 9] t¥oT, **J6fl»Hc:i3^TH:, /^yrlH 
EVTH 1 4»6S!pmffiVT L 1 ic*t-sB9i«m#« 
lasss 1 2 t c p u i o jssjEjir jc«if^ uEttfc 

jfcffiKSflMBEVTL iitfiTt5;ilii<, CP 
Ul 0£ISoTyir>y HgK$^5*ffi^lHJaSi-5C<!: 

(Cf2 x CPU1 Oty-fe-/ hjg»Srfli*-J-5flr*^Ko 
T«jS&$ix«oSrlHliBi--<<, 3 vf^lMtEVCTlc 
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£<, *^ffi«^WDE^{HlKl 2^iixtf % 

= >TV1^«JEVCTiCOPT^E«NFfBIS:JtttWfi< 
-t^ft*. CPUIOOM'I 
3fett«8*:*»»ctta-r5Ci:*prffifci5. Sot, W 

DgfflEjsgi 2K*jv^rn, cpuio^i^g 

SUSHIS £ LXi3&OA±#nbtiX^&Z fcfcft 
[0 0 4 1] ±E^*16fclfc*5^TH:, WDgm® 

Ki 2^»fF»*ogBffl^E«SHfc rcpugmm 
ssj fc, cpui oasBf*jii»!-eai*t"5WDfli**i» 

^f-2 6iS«rffB»*^«SBBlcE«*iifc r«»jfe*^j 
t ^ >s<\s-? 2 4##ffffl|#<0eHfc:Eft 
r^i o=3^n°u— 3^1/^40^ 

= * 2 4fC*5tt5£ifMKEVTL l f V 

[0 0 4 2] ^5t, ±E^IW«l*Ci8V^rtt, = v 
7*^2 6 CPU 1 0d»6WD«#*ffc»Sixfcli 
£iC3£mU =>x>^«EVCT^S2|i«JEVTHl 

ii«JEV T L 1 £-C(gT L^^IC C P U 1 0 iC y ± y 

£titzm&\zMmi,s 3>7yttEvcT*iiitE 

VTL lBiaLfcllKSWU ^yfyftEv 
C T^*ip«EVTH i 4-C±#lfci^i:cPUi 0 
K y * y h fi»«r»*-*-5flr*Srffl*r5 r i i LT t 

[0 04 3] ±EO**«fci3V^-CM:, 

f*«BE v c t i s^®je fc <Dtm& t ^ x y © 

= >^u-^24Srffl^TfT5wt<!:LTV>5^, 
^WtttSrfT Zm^-SttX n Vx^f- 

W «BEVCTfc*»«Ei:OJttt*ff5rii:LTt < t 

[0 0 4 4] JElc, ±E03tt|«f4 % JfLWUzfemZhZ 
isXT&lcMHIriZkkLX^ZibK *S«lt:til: 

ZZkh'simxhZo 

{cinif, ^7fyiMw^i:tk cpuo^ 

0 [BSOttJ|l«Rn] 



-6- 



/; 

[Ell] *«MO-3lElSffl|(OCPUEa0a«:«i5S/ 

[B2] *WH«OCPUeaB*3»«<iit6/<vK¥ir 
y 7 s El (O rt SB* El -e & 5 o 

[0 3] *ltlS«Ofc^ft* = W<U-^OAffl*<»tt 

[04] *n*«ocpusaia»ofi^tttWi-5fc 
[us] #jteaiii»o»^ttwf5fe«)o#>f a^- 
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4 0 3^1/-^ 
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5B042 6A38 GB08 JJ21 KK02 
5B054 CC01 DD13 DD25 
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